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1
Introduction
As VoIP packets are relatively small and VoIP calls will likely be a major portion of the traffic, any reductions in header sizes would have a significant impact on the network capacity. In this contribution we discuss the optimizations that can be done in PDU headers for VoIP packets.  

2
MAC PDU Optimisations for VoIP
For MAC PDUs, optimization in PDU size can be obtained by utilizing the fact that the VoIP packets are typically short. Thus the length field can be reduced by introducing two formats for MAC PDU: short and long format. Naturally, the format needs to be indicated somehow. Figures 1 and 2 show a possible PDU structures for long and short format. The long (normal) format in figure 1 is mostly used for general data traffic when the frame length is over 128 bytes. The short format is for VoIP, and any RLC-UM data traffic, the payload of which is short enough. As mentioned above, the short format uses shorter length field to reduce the overhead. If there might occasionally be a need to use the long format temporarily, it is also possible to temporarily use long format as this optimization is signalled in the header with a format flag (F). Format flag is the second bit in order to most efficiently utilize the optimization of the short format header by indicating the format at early stage. This flag has the effect also on the RLC header format.
D/C flag is the first bit irrespective of long and short format so that the receiver can separate the data and control PDUs of the MAC at early stage. 
LCID supports the MAC multiplexing/demultiplexing, which realizes the separation of the system control plane (RRC control signals). 
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Figure 1: Structure of long-format MAC D-PDU
A possible short format of MAC D-PDU is shown in Figure 2. In addition, of the reduced length filed, the PDU also contains header extension flag (HE) that indicates the optimized format of RLC header. This is discussed more in Section 3.
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Figure 2: Structure of short-format MAC D-PDU

3
RLC PDU Optimisations for VoIP

For RLC PDU, VoIP optimizations are possible because many parts of the long format header are not used for VoIP transmission. The length and SN fields are unnecessarily wide for VoIP traffic, as the blocks are short and there are no retransmissions. Figures 3, 4 and 5 show possible RLC PDU structures that allow VoIP optimizations. For RLC, two header formats are defined for optimization, one long and two short formats (Figures 3, 4 and 5). These correspond to the two MAC formats discussed above. Both RLC and MAC PDU type is signaled by the same format flag bit (F), and thus both MAC and RLC should use the same type accordingly. Whether the format flag belongs to MAC header or RLC header is FFS. In addition to VoIP, the short format can be used for any UM data transfer if the blocks are small.
The long (normal) format is mostly used for general data traffic in acknowledged mode (AM) or unacknowledged mode (UM) traffic when the frame length is over 128 bytes. It supports in-sequence delivery, retransmissions, segmentation, concatenation and polling.
The short format is intended for UM traffic (does not support polling) and short blocks. Since retransmissions are not supported, the RLC SN is not necessarily needed and the reordering can be done at PDCP layer based on PDCP SN (strictly speaking PDCP SN is not reused at RLC layer but RLC SN may be omitted). When RLC PDU is a complete RLC SDU (i.e.,  PDCP PDU), no RLC header is needed (Fig. 4), only the HE bit field inside the MAC header tells wheter there is RLC header or not. When RLC segmentation is needed, SI field and a short SN for reassembly of the segmented SDU are added (Fig. 5a). And if concatenation is used, then additional length fields are added (Fig. 5b).
As range of the length field is limited in the short format, there might occasionally be a need to use the long format temporarily. When this is done, it is important not to use the full range of the PDU SN field of the long format, because compatibility with the short format must be maintained.
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Figure 3: Structure of long-format RLC PDU
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Figure 4: Structure of short-format transparent RLC PDU
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Figure 5: Structure of short-format RLC PDU
4
Conclusion
In this contribution we have discusssed the optimizations that can be done in PDU headers for VoIP packets. It is proposed that these optimisations are discussed within RAN2. If agreed, we are happy to provide the necessary text proposals. 
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